Key indicators: single-crystal X-ray study; T = 123 K; mean () = 0.000 Å; R factor = 0.020; wR factor = 0.037; data-to-parameter ratio = 30.9. Refinement R[F 2 > 2(F 2 )] = 0.020 wR(F 2 ) = 0.037 S = 1.05 5910 reflections 191 parameters H-atom parameters constrained Á max = 0.69 e Å À3
The title compound, pentacaesium nonastannide hydroxide tetraammonia, crystallized from a solution of CsSnBi in liquid ammonia. The Sn 9 4À unit forms a monocapped quadratic antiprism. The hydroxide ion is surrounded by five caesium cations, which form a distorted quadratic pyramidal polyhedron. A three-dimensional network is formed by Cs-Sn [3.8881 (7) Å to 4.5284 (7) Å ] and Cs-NH 3 [3.276 (7)-3.636 (7) Å ] contacts.
Related literature
For the co-crystallization of Zintl anions and oxide or hydroxide ions see, for example: Boss et al. (2005) , Rö hr (1995) For the diagonal ratio value of the Sn 9 4À anion, see: Fä ssler & Hoffmann (1999) .
Experimental

Crystal data
Cs 5 Sn 9 (OH)Á4NH 3 M r = 1817.90 Orthorhombic, P2 1 2 1 2 1 a = 10.0935 (1) Å b = 14.8256 (2) Å c = 20.0419 (3) Å V = 2999.11 (7) Å 3 Z = 4
Mo K radiation = 13.34 mm À1 T = 123 K 0.32 Â 0.15 Â 0.06 mm
Data collection
Agilent SuperNova (single source at offset, Eos) diffractometer Absorption correction: multi-scan (CrysAlis PRO; Agilent, 2012) T min = 0.263, T max = 1.000 34752 measured reflections 5910 independent reflections 5754 reflections with I > 2(I) R int = 0.045
Figure 2
Projection of the unit cell along the crystallographic a-axis; displacement ellipsoids drawn at the 50% probability level.
Pentacaesium nonastannide hydroxide tetraammonia
Crystal data Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
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